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This International Search Report consists of a total of 5 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

f ] the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 
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international application as filed has been furnished. 
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2. i Certain claims were found unsearchable (See Box I). 
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4. With regard to the title, 

| | the text is approved as submitted by the applicant. 
[X] the text has been established by this Authority to read as follows: 
METHOD OF SEPARATING ROTAVIRUS VARIANTS AND LIVE ATTENUATED ROTAVIRUS V 
VACCINE 

5. With regard to the abstract, , ; 

[X] the text is approved as submitted by. the applicant. * 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
1 — 1 within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 



| | as suggested by the applicant. [X] None of the figures. 

[ ] because the applicant failed to suggest a figure. 

[ J because this figure better characterizes the invention. 
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2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 



3. This report contains indications relating to the following items: 

I S Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial app 
citations and explanations suporting such statement 
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Date of submission of the demand 
14/03/2001 



Date of completion of this report 
22.01.2002 



Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 

D-80298 Munich 
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Fax: +49 89 2399 - 4465 



Authorized officer 
Nichogiannopoulou, A 

Telephone No. +49 89 2399 8054 
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I. Basis of the r port 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-41 as originally filed 

Claims, No.: 

1-39 as received on 04/01/2002 with letter of 03/01/2002 

Drawings, sheets: 

1/6-6/6 as originally filed 

Sequence listing part of the description, pages: 

1-7, filed with the letter of 5.12.00 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

K contained in the international application in written form. 

H filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

JS The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

E The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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the description, 
the claims, 
the drawings, 



pages: 
Nos.: 



□ 



□ 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made,-since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 39. 



\S the said international application, or the said claims Nos. 39 relate to the following subject matter which does 
not require an international preliminary examination (specify): 
see separate sheet 

□ the description, claims or drawings (indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 
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□ restricted the claims. 
EI paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1 , 13.2 and 13.3 is 

□ complied with. 

□ not complied with for the following reasons: 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 



□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



all parts. 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



1-39 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-39 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-38 



2. Citations and explanations 
see separate sheet 
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Re Item I 

Basis of the opinion 

1. The amendments filed with the letter of 03.01.2002 are formally allowable under 
Article 34(2)(b) PCT because they do not introduce subject-matter extending beyond 
the content of the application as filed. 



Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

1 . Claim 39 -since it concerns in vivo methods- relates to subject-matter considered by 
. this Authority to be covered by the provisions of Rule 67.1 (iv) PCT. Consequently, 
no opinion will be formulated with respect to the industrial applicability of the subject- 
matter of these claims (Article 34(4)(a)(i) PCT). 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1 : US-A-4 571 385 (GREENBERG H ET AL) 1 8 February 1 986 (1 986-02-1 8) 
D2: MIDTHUN K ET AL: 'Single gene substitution rotavirus reassortants containing 
the major neutralization protein (VP7) of human rotavirus serotype 4' JOURNAL 
OF CLINICAL MICROBIOLOGY, vol. 24, no. 5, October 1986 (1986-10), pages 
822- 826, XP000881 407 ISSN: 0095-1137 

D3: US-A-4 341 763 (ZYGRAICH NATHAN) 27 July 1982 (1982-07-27) 

D4: GARBAG-CHENON A ET AL: 'Reactogenicity and immunogenicity of rotavirus 
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WC3 vaccine in 5-12-month old infants' RESEARCH IN VIROLOGY, vol. 140, 
no. 3, 1989, pages 207-217, XP000973268 ISSN: 0923-2516 



2. Novelty (Article 33(2) PCT) 

The present application discloses that the previously used live attenuated oral human 
rotavirus vaccine (P26 from strain 89-12) comprises a mixture of variants (at least 
three VP4 gene variants) and is therefore not a reliably consistent population for the 
production of vaccine lots. A method for separating human rotavirus variants and an 
improved live attenuated human rotavirus vaccine derived from a cloned human 
rotavirus strain is disclosed. A vaccine composition comprising live attenuated human 
rotavirus in lyophilised form is also claimed. 

The available prior art (D1-D4) disclose subject-matter related to either human/animal 
reassortant rotaviruses (D1 and D2) or animal rotaviruses (D3 and D4). The present 
application is restricted to human rotaviruses and is thus novel over the available 
prior art under the terms of Article 33(2) PCT. 



3. Inventive step (Article 33(3) PCT) 

3.1 . D2 is a publication disclosing the selection of attenuated reassortant ( animal/human 
recombinants) rotaviruses comprising the human VP7 antigen. Single reassortants 
were cloned by individual plaque isolation encoding a single VP7 antigen. The 
genotype of the cloned reassortants was verified by RNA-RNA hybridisation. The 
present application differs from D2 in the use of human rotaviruses. It is however 
considered that this choice would have been obvious to the skilled person given the 
great interest in effective rotavirus vaccines and the disappointing results obtained 
sofar (see description pages 1 , 2). D2 is thus found to be detrimental to the inventive 
step of new claims 1 -32 and 39. 



3.2. D4 is a publication disclosing a bovine rotavirus (WC3) vaccine in lyophilised form. 
The virus was attenuated by serial passages in cell culture. New claims 33-38 differ 
from D4 in the use of human rotaviruses. It is however considered that this choice 
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would have been obvious to the skilled person given the great interest in effective 
rotavirus vaccines and the disappointing results obtained sofar (see description 
pages 1, 2). D4 is thus detrimental to the novelty and inventive step of claims 33-38. 

3.3. For the sake of completion it is noted that D3 also discloses live attenuated bovine 
rotavirus vaccine in lyophilised form, thus being detrimental to the inventive step of 
claims 33-38. 



4. Industrial applicability (Article 33(4) PCT) 

The subject-matter of claims for which an opinion has been established (see item III) 
is considered industrially applicable, fulfilling the requirements of Article 33(4) PCT. 
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CLAIMS 




1. An attenuated rotavirus population, characterised in that it comprises a single variant or 
substantially a single variant, said variant defined by a nucleotide sequence encoding at least one 
5 of the major viral proteins designated as VP4 and VP7. 



10 rotavirus infection. 

4. A rotavirus population according to any one of claims 1 to 3 which replicates in and is 
excreted by humans. 

15 5. A rotavirus population according to any one of claims 1 to 4 in which the substantially 
single variant is a variant in which the VP4 gene comprises a nucleotide sequence comprising at 
least one of the following: an adenine base (A) at position 788, an adenine base (A) at position 802 
and a thymine base (T) at position 501 from the start codon. 

20 6. A rotavirus population according to claim 5 in which the VP4 gene comprises a nucleotide 
sequence comprising an adenine base (A) at positions 788 and 802 and a thymine base (T) at 
position 501 from the start codon. 

7. A rotavirus population according to any one of claims 1 to 6 in which the substantially 
25 single variant is a variant in which the VP7 gene comprises a nucleotide sequence comprising at 

least one of the following: a thymine (T) at position 605, an adenine (A) at position 897 and a 
guanine (G) at position 897 from the start codon. 

8. A rotavirus population according to claim 7 in which the VP7 gene comprises a nucleotide 
30 sequence comprising a thymine (T) at position 605 and an adenine (A) or a guanine (G) at position 

897 from the start codon. 



2. 



A rotavirus population according to claim 1 which is a cloned strain. 



3. 



A rotavirus population according to claim 1 or claim 2 which is derived from a human 
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9. A rotavirus population according to claims 5 to 8, in which the VP4 gene comprises a 
nucleotide sequence comprising an adenine (A) at positions 788 and 802 and a thymine (T) at 
position 501 from the start codon; and the VP7 gene comprises a nucleotide sequence comprising 

5 a thymine (T) at position 605 and an adenine (A) at position 897 from the start codon. 

10. A rotavirus which comprises a nucleotide sequence encoding a VP4 protein wherein the 
nucleotide sequence is as shown in Figure 1 , and/or a nucleotide sequence encoding a VP7 
protein wherein the nucleotide sequence is as shown in Figure 2. 

10 

11. A rotavirus population according to any one of claims 1 to 1 0, designated as P43 and 
deposited under accession number ECACC 99081301. 

12. A rotavirus variant designated P43 and deposited with the ECACC under accession 

1 5 number 99081301 , rotavirus progeny and immunologically active derivatives thereof and materials 
obtained therefrom. 

13. A rotavirus reassortant comprising at least one antigen or at least one segment of the 
rotavirus variant P43 according to claim 1 1 or claim 12. 

20 

14. A method of producing a purified rotavirus population comprising a substantially single 
variant, the method comprising: 

passaging a rotavirus preparation on a suitable cell line; 
optionally selecting homogeneous culture using the steps of either: 
25 limit dilution; or 

individual plaque isolation; and 

checking for the presence of a substantially single variant by sequencing an appropriate 
region of the VP4 and/or VP7 gene sequence. 

30 15. A method according to claim 14 in which the rotavirus preparation is passaged on AGMK 
cells. 
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16. A method according to claim 14 or claim 15 in which the rotavirus preparation has the 
characteristics of an 89-12 strain or derivative thereof. 

5 17. A method according to any one of claims 14 to 16, which comprises the additional step of 
ether treatment to remove adventitious ether-sensitive contaminating agents. 

18. A vaccine composition comprising a live attenuated virus according to any one of claims 1 
to 13 admixed with a suitable pharmaceutical carrier or adjuvant. 

10 

19. A vaccine composition according to claim 18 adapted for oral administration. 

20. A vaccine composition according to claim 19 in which the live attenuated virus is 
formulated with an antacid composition. 

15 

21. A vaccine composition according to claim 20, wherein the antacid composition comprises 
an organic antacid. 

22. A vaccine composition according to claim 21 , wherein the antacid is sodium citrate. 

20 

23. A vaccine composition according to claim 20, wherein the antacid composition comprises 
an inorganic antacid. 

24. A vaccine composition according to claim 23, wherein the antacid is aluminium hydroxide. 

25 

25. A vaccine composition according to Claim 23, wherein the antacid is calcium carbonate. 

26. A vaccine composition according to Claim 25, which further comprises a viscous agent. 
30 27. A vaccine composition accorsing to Claim 26, wherein the viscous agent is xanthane gum. 
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28. A vaccine composition according to any one of claims 25 - 27 wherein the live attenuated 
virus is formulated with calcium carbonate and xanthane gum and reconstituted with aqueous 
solution. 

5 29. A vaccine composition according to any one of claim 20 to 28, wherein the live attenuated 
virus is formulated with the antacid composition and lyophilised in a blister pack. 

30. A vaccine composition according to any one of claims 18 to 29, wherein the virus is in 
lyophilised form. 

10 

31. A vaccine composition according to claim 30, wherein the live attenuated virus and the 
antacid composition are present in separate containers for formulation as a liquid vaccine 
composition prior to administration. 

15 32. A vaccine composition according to claim 30, wherein the live attenuated virus and the 
antacid composition are present in the same container for formulation as a lyophilised vaccine 
composition to be recontituted with aqueous solution prior to administration. 

33. A vaccine composition comprising a live attenuated rotavirus virus wherein the virus is in 
20 lyophilised form. 

34. A vaccine composition according to Claim 33 wherein the composition is in the form of a 
quick dissolving tablet for immediate dissolution when placed on the tongue. 

25 35. A vaccine composition according to claim 33 or claim 34 comprising a lyophilised live 
attenuated rotavirus admixed with an inorganic antacid such as calcium carbonate and a viscous 
agent such as xanthane gum. 

36. A vaccine composition according to claim 35, wherein the attenuated virus and the antacid 
30 composition are present in separate containers for formulation as a liquid vaccine composition prior 
to administration. 
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37. A vaccine composition according to claim 35, wherein the attenuated virus and the antacid 
composition are formulated in the same container, as a lyophilised vaccine composition to be 
reconstituted with aqueous solution prior to administration. 

5 

38. A method of manufacture of a rotavirus vaccine comprising admixing a lyophilised live 
attenuated human rotavirus with an antacid and a viscous agent. 

39. A method of preventing rotavirus infection in humans by administering to a human subject 
10 in need thereof an effective amount of a vaccine according to any one of claims 18 to 27. 
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